The world population is the total number of humans currently living. As of August 2016, it was estimated at 7.4 billion. This over population comes with limit of fossil fuel energy resources in our world. Wide focus has been on the negative environmental effects of using fossil fuels. This problem leads us to increase our gradual dependence on the renewable energy resources to overcome the huge demand of energy for the coming generations. Besides, continuous decrease of the PV module cost, it is interesting to consider the generation of electricity from the PV system. Moreover, the use of renewable energy resources, instead of, fossil fuels will be a good solution for the control of the environmental, social and economic problems of our communities. In this paper, a residential building (Villa) in Dubai, UAE, has been taken based on solar energy as a part of its electricity consumption. The result shows that the energy production is about 300 kW per day. For each similar residential building, which will provide 591 $ per month for the country in the production of energy, where we able to apply the concept of sustainability in the field of energy, provide as much 295.5 liter per month from fossil fuels consumed to produce electricity. That's return on the environment in a positive way, by reducing carbon emissions (Co 2 ), which leads to reduce the effect of the global warming problem. Also, we provide a source of energy for the future generations. However the cost per produced kWh is less in case of using the fossil fuels in the electricity generation, this is our challenge to achieve the concept of sustainability. Furthermore, in this work a system design and cost analysis are considered.
INTRODUCTION
The U.S. Energy Information Administration's recently released International Energy Outlook 2016 (IEO2016) projects that world energy consumption will grow by 48% between 2012 and 2040. Most of this growth will come from countries that are not in the Organization for Economic Cooperation and Development (OECD), including countries where demand is driven by strong economic growth, particularly in Asia. Non-OECD Asia, including China and India, accounts for more than half of the world's total increase in energy consumption over the projection period.
Fig 1: World energy consumption by source
Concerns about energy security, effects of fossil fuel emissions on the environment, and sustained, long-term high world oil prices support expanded use of non-fossil renewable energy sources and nuclear power. Renewable and nuclear power are the world's fastest-growing energy sources over the projection period. Renewable energy increases by an average 2.6% per year through 2040; nuclear power increases by 2.3% per year [1] .
What is Sustainability?
Sustainability means meeting our own needs without Compromising the ability of future generations to meet their own needs. In addition to natural resources, we also need social and economic resources. Sustainability is not just environmentalism. Embedded in most definitions of sustainability, we also find concerns for social equity and economic development. 
Environmental sustainability
Ecological integrity is maintained, all of the earth's environmental systems are kept in balance while natural resources within them are consumed by humans at a rate where they are able to replenish themselves.
Economic sustainability
Human communities across the globe are able to maintain their independence and have access to the resources that they require, financial and other, to meet their needs. Economic systems are intact and activities are available to everyone, such as secure sources of livelihood.
Social sustainability
Universal human rights and basic necessities are attainable by all people, who have access to enough resources in order to keep their families and communities healthy and secure. Healthy communities have just leaders who ensure personal, labour and cultural rights are respected and all people are protected from discrimination [6] .
DESIGN
This section discuss some aspects that need attention in the Arabic region, as it is characterized by the tremendous amount of resources, and feature geographic location, so that region has the great luck of solar radiation yearly, and that has not been exploited so far. The UAE is one of the world's highest rates of energy consumption per person, and reported per capita consumption between 20-30 kWh of electricity a day, with the global rates ranging between 7-15 kWh.
Fig 3: Electric power consumption [7]
Renewable energy plays a crucial role in the UAE's economic growth & diversification plans. The UAE aims to bolster its regional position as a role model for sustainable development. We take our top model for a residential Villa in Dubai, United Arab Emirates (UAE), for 10 things to know about the UAE's renewable energy landscape.
1. The UAE has consistently demonstrated its willingness to be a world-leading advocate of clean energy technology. The country is looking to increase its target for power generation from clean energy to 30% by 2030.
2. The UAE leadership aims to enhance the country's leadership in renewable energy in order to create an innovation-drive environment that generates jobs opportunities. The UAE will create more than 90,000 jobs in the renewable energy sector by 2030. 
Equations

Solar declination ( ) [9]:
The earth's axis of rotation is tilted at 23.45º with respect to its orbit plane about the sun. ( 1) Where that: day of the year (1 365).
Extraterrestrial solar irradiance (Hext) [9]:
The monthly average daily extraterrestrial solar insolation (kWh/m 2 /day) on horizontal surface at the same latitude ∅ of the site under consideration. The extraterrestrial solar irradiance (kW/m 2 ) on a surface normal to solar beams is constant and equal to solar constant Gsc=1.35 kW/m 2 . Note that all of solar radiation in the extraterrestrial space is only direct radiation and thus no diffused radiation exists, defined as:
Solar radiation on horizontal surface (H B ) [9]:
The monthly average daily solar radiation on a horizontal surface HB (kWh/m2/day), defined as:
Clearness index (K T ) [9]:
The ratio between the solar radiation on horizontal surface H B (kWh/m 2 /day) and the monthly average daily extraterrestrial solar insolation Hext (kWh/m 2 /day) on a horizontal surface, defined as: (4) 
Direct radiation on horizontal surface (H D ) [9]:
The direct radiation energy on a horizontal surface H D (kWh/m 2 /day), defined as:
Direct radiation on tilted surface (H T ) [9]:
The direct radiation energy on a tilted surface H T 
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The ratio between direct radiation on tilted and horizontal surface (R b ) [9] :
The ratio between the global solar radiation on tilted surface H T (kWh/m 2 /day) and the global solar radiation on horizontal surface H B (kWh/m 2 /day), defined as:
Instantaneous global solar irradiance on tilted surface (G T ) [9]:
The instantaneous global solar irradiance on tilted surface GT (kW/m 2 ), defined as:
Current output from PV array (I A ) [10]:
The current output from PV array IA (A), defined as:
Power output from PV array (P out ) [11]:
The power output from PV array Pout (W), defined as:
Maximum power output from PV array (P max ) [11]:
The maximum power output from PV array Pmax (W), defined as:
PV Module Characteristics Used in the Design: The batteries used in the design: Batteries capacity is 18 (batteries) * 12 V = 216 V. Batteries stored in a battery bank, which required an area equal to 1.5 m 2 and stored in strings. Each string battery consists of 2 batteries together (2 * 12 V = 24 V) which means 9 (battery strings) * 170 Ah (for each string) = 1500 Ah.
In case of with battery, a PV system feeds only lighting loads as a part of total loads of the villa. In addition to, the average of lighting loads per 10 hours (average of night's hours in the UAE) equal to 32 kW per 10 hours. Table, the maximum output energy yearly achieved at a tilt angle (β =30 o ). Moreover, the output energy yearly is more in case of without batteries than in case of with the batteries.
Block Diagram
Overall block diagram of PV system design
ECONOMIC ANALAYSIS
Note that:  Interest rate (i =3%) as an annual loan.  Average power for the site is 300 kW.

The system loss is (L S =2%).
Economic Equations
The system cost is P ($) paid at t=0, and this amount is borrowed from a bank and will return back by N equal annual payments for each A per year. The Eq. (12) appears the relation between P,A, N and interest rate i [12] .
Combining between Eq.'s (12) & (13), we will get Eq. (14):
Where that: (P) is the initial payment at starting moment, (A) is the installment of payment, (i) is the annual interest rate and (N) is the number of Installments.
(15)
Where that: (Pt) is the total system cost over 25 years, (E) is the average monthly generated energy (kWh), (C o ) is the selling price per kWh, (L S ) is the monthly loss in system efficiency, (i m ) is the monthly interest rate and (M) is the total number of months. 
International Market Prices
Cash Flow Diagram
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Without battery
The figure below shows the lifetime of PV system components. PV modules will not replace during the overall 25 years. Inverters should be replaced every ten years, which means twice overall 25 years. Furthermore, every year there are bills like electricity every month, maintenance of the system…etc., should be paid. 
With the battery
The same description like the figure above, but in this case (with batteries), batteries should be replaced every three years which means eight times overall 25 years. 
Economics Comparison Table
Note that:  All of the economic analysis calculated at (β=30 o ), which gives the maximum energy all over the year.  The cost of 1 kWh for the consumer is 0.104 $ in the UAE. 
CONCLUSION
At the same time, if humanity is to reach population levels of 9.2 billion by 2050, this level of population is unsustainable without cities. While city authorities are key players, they don't have all the answers, or all the powers, and certainly not the money. They have to plan both to combat climate change and to mitigate the effects of climate change, taking a view, in effect, on how successful or otherwise global efforts to reduce Co 2 are likely to be. Here we can more believe in the importance of Sustainability. One of the fundamental sustainability problems today is in how we should use energy and materials. More sustainable pathways for sustainable energy systems will require step-wise changes in an evolutionary way, which might be difficult to fit into traditional long-term planning practice. Models for this kind of evolution can partly be found in the field of ecology. The consolidation of the thought of sustainability among all members of society, it has become very important to governments. Throughout applying of PV systems on different buildings in the country will be saving more fuels and costs of generation and transportation of the electricity which increase day after day. Where that we can save approximately 300 kW day of each residential building like the design of the villa in this paper, it will save 300 liter from refined fuel for this building only. Which will save approximately 600 $ and this value without adding costs of the prospecting processing, the refining of fossil fuel, the transportation and the distribution. So, applying of sustainability criteria is the best solution for the energy crisis which growing globally.
